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The Relationship between Visual Outcome and Ocular Trauma Score after
Open Globe Injuries in Children
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Purpose: We evaluated the prognostic factors of open globe injuries in children and adolescents, and compared the ocular trau-
ma score (OTS) and pediatric penetrating ocular trauma score (POTS).

Methods: We performed a retrospective review of 77 children under 18 years of age who visited our clinic with open globe in-
juries between May 1993 and April 2014. We investigated the factors that may affect final visual acuity. We also compared the
OTS and POTS using receiver operating characteristic curves as a method to predict final visual acuity.

Results: By univariate analysis, an initial visual acuity less than 20/200, globe rupture, wound size greater than 7.0 mm, retinal
detachment, lens dislocation, and total number of operations contributed to worse visual outcomes (<20/200). Conversely, cen-
tral corneal involvement, traumatic cataract, wound size less than 7.0 mm, and initial visual acuity greater than 20/200 were bet-
ter prognostic indicators (=20/32). Both OTS and POTS had diagnostic value as a predictor of final visual acuity, although there
were no statistically significant differences between the two scoring systems.

Conclusions: Initial visual acuity and wound size are important prognostic factors for the final visual acuity in children and adoles-
cent, following open globe injuries. Both OTS and POTS are reliable prognostic models for open globe injuries in children and
adolescents.
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POTS = Aol froft kAPt glohal Harsgict. Variables Raw points

AG7HA] oA ¢t SHAEE H e & OTSE 4 Initial visual acuity
43 9y A5 glolont sopgan A7) A E;/l;{M ;g
HlO}LAA) JA =L ) o] = x%g
P& =S o= OTS W POTSE #83t A Counting fingers 30
T= A oo & ARES sobad ANEA 0.10.5 40
Aol P P Bl AFABG dlET 5 Qe 0610 50
QA2 ool HETAPL d|ZslL HHO = OTSS} A?fSOf the pediatric patients (years) 0

6-10 15
Table 1. OTS variables and scoring 115 ) 25
Wound location

Variables Raw points Zone 1 25
Initial visual acuity Zone 11 15

NLP 60 Zone III 10

LP/HM 70 Concomitant eye pathologies

1/200-19/200 80 Iris prolapse -5

20/200-20/50 90 Hyphema -5

>20/40 100 Organic/unclean injury -5
Rupture 23 Delay of surgery (>48 hours) -5
Endophthalmitis -17 Traumatic cataract -10
Perforating injury -14 Vitreous haemorrhage 20
Retinal detachment -11 Retinal detachment 20
Afferent pupillary defect -10 Endophthalmitis -30

Values are presented as number.
OTS = ocular trauma score; NLP = no light perception; LP =
light perception; HM = hand motion.

Values are presented as number.
POTS = pediatric penetrating ocular trauma score; NLP = no light
perception; LP = light perception; HM = hand motion.
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Table 3. Characteristics of the patients at baseline

Values
Age (years) 10.82 + 5.34 (1-18)
Sex
Male 60 (77.9)
Female 17 (22.1)
Place of injury
Indoor 42 (54.6)
Home 31 (40.3)
School 709.1)
Other indoor 4(5.2)
Outdoor 33 (42.9)
Playground 709.1)
Work 4(5.2)
In car 4(5.2)
Other outdoor 18 (23.4)
Unknown 2(2.6)
Cause of injury
Sharp things 52 (67.5)
Glasses 11 (14.3)
Pencil/pen 10 (13.0)
Glass 6 (7.8)
Knife 5(6.5)
Branch 4(5.2)
Scissors 4(5.2)
Other 12 (15.6)
Blunt things 25 (32.5)
Wooden stick 33.9
Stone 2 (2.6)
Assault 2 (2.6)
Other 18 (23.4)
Unknown 5(6.5)
Follow-up periods (months) 50.64 + 58.53
Delay of surgery (hours) 10.02 + 8.82

Values are presented as mean + standard deviation (range) or num-
ber (%).

Table 6. Final visual acuity outcomes based on OTS and POTS
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B o & 71x]7} 9190 H(p<0.001), OTS (AUC=0.912) 7} POTS
(AUC=0.807)°] H|a|A] 55t Al SE oS3l 3l
o] & t] At T HAFYUA, AR & A}
o= QITHZ=1.673, p=0.094) (Fig. 1). T3t HEA|2 o]
20/32 o)1 F2 AFE A58z 49 0TS¢ POTS &
T A W e g 742)7F QU A(p<0.001) & ARelof &
At ez ztol= QIOLHZ=1.113, p=0.266), =3t
AFA$E 5T o B} o S%7F WtHAUC=0.771
and 0.701) (Fig. 2).

Table 4. The injury types

Injury type Values

Laceration 57 (74)
Penetrating 47 (61)
Intraocular foreign body 10 (13)
Perforating 0 (0.0)

Rupture 20 (26)

Values are presented as number (%).

Table 5. Initial and final visual acuity

Visual acuity Initial visual acuity  Final visual acuity

NLP 3(3.9) 3(3.9)
LP/HM 16 (20.8) 2(2.6)
1/200-19/200 27 (35.0) 12 (15.3)
20/200-20/50 13 (16.9) 10 (13.0)
20/40 or better 18 (23.4) 50 (64.9)

Values are presented as number (%).
NLP = no light perception; LP = light perception; HM = hand
motion.

OTS/POTS score OTS & POTS category NLP LP/HM 1/200-19/200 20/200-20/40  20/32 or better
0-44/<45 1 2/3 1/0 2/0 0/0 0/0
45-65/46-64 2 12 1/0 5/0 1/0 8/0
66-80/65-79 3 0/4 0/6 5/0 9/0 20/1
81-91/80-89 4 0/5 0/8 0/2 0/4 91
92-100/90-100 5 0/4 0/4 0/10 0/7 13/6

Values are presented as number. Jonckheere-Terpastra test: OTS (4.531, p < 0.001), POTS (3.275, p < 0.001).
OTS = ocular trauma score; POTS = pediatric penetrating ocular trauma score; NLP = no light perception; LP = light perception; HM =

hand motion.
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Table 7. Univariate analysis of potential predictive factors for poor and good visual outcome

Poor visual outcomes Good visual outcomes
Parameters (final visual acuity <20/200)  Odds ratio (95% CI)  p-value (final visual acuity >20/32) Odds ratio (95% CI)  p-value
Yes No No Yes
Sex 0.899 (0.250-3.226) 1.000” 1.061 (0.345-3.269) 0.917
Male (n = 60) 13 21.7) 47 (78.3) 22 (36.7) 38 (63.3)
Female (n = 17) 4(23.5) 13 (76.5) 6 (35.3) 11 (64.7)
Injury type 3.556 (1.133-11.154)  0.033' 0.493 (0.157-1.544)  0.219'
Laceration (n = 55) 9 (15.8) 48 (84.2) 23 (40.4) 34 (59.6)
Rupture (n = 22) 8 (40.0) 12 (60.0) 5(25.0) 15 (75.0)
Cornea center 0.764 (0.249-2.339) 0.636 3.022 (1.153-7.925) 0.022°
No (n = 46) 11 (23.9) 35(76.1) 12 (26.1) 34 (73.9)
Yes (n = 31) 6(19.4) 25 (80.6) 16 (51.6) 15 (48.4)
Location 1 0.536 (0.089-3.210) 0.608" 1.156 (0.198-6.748) 1.000°
Zone 1,2 (n = 71) 15 (21.1) 56 (78.9) 26 (36.6) 45 (63.4)
Zone 3 (n = 6) 2(33.3) 4(66.7) 2(33.3) 4(66.7)
Location 2 0.445 (0.147-1.344) 0.146 0.618 (0.232-1.646) 0.334
Zone 1 (n = 52) 9(17.3) 43 (82.7) 17 (32.7) 35 (67.3)
Zone 2, 3 (n = 25) 8 (32.0) 17 (68.0) 11 (44.0) 14 (56.0)
Wound size 3.960 (1.247-12.571)  0.025' 3.316 (1.359.687) 0.025'
<7.0 mm (n = 58) 9 (15.5) 49 (84.5) 17 (29.3) 41 (70.7)
>7.0 mm (n = 19) 8 (42.1) 11 (57.9) 11 (57.9) 8 (42.1)
Initial VA 16.000 (1.993-128.418)  0.001 3.819 (1.320-11.050)  0.011°
<20/200 (n = 46) 16 (34.8) 30 (65.2) 22 (47.8) 24 (52.2)
>20/200 (n = 31) 1(3.2) 30 (96.8) 6(19.4) 25 (80.6)
Traumatic cataract 0.341 (0.107-1.088) 0.062° 3.412 (1.336-8.714) 0.009°
No (n = 38) 5(13.2) 33 (86.8) 13 (32.5) 27 (67.5)
Yes (n = 39) 12 (30.8) 27 (69.2) 23 (62.2) 14 (37.8)
Retinal detachment 18.154 (1.872-176.087)  0.008" 0.848 (0.133-5.407) 1.000°
No (n = 72) 13 (18.1) 59 (81.9) 26 (36.1) 46 (63.9)
Yes (n = 5) 4 (80.0) 1(20.0) 2 (40.0) 3(60.0)
Lens dislocation 5.000 (3.180-7.862) 0.046" 0.563 (0.034-9.358) 1.000°
No (n = 75) 15 (20.0) 60 (80.0) 27 (36.0) 48 (64.0)
Yes (n = 2) 2 (100.0) 0(0.0) 1 (50.0) 1(50.0)
Age (years) 12.24 £ 6.11 1041 + 5.14 0.221* 11.61 +5.91 10.36 + 5.06 0.334*
Delay time to 10.02 + 8.82  10.53 + 9.62 0.347° 110 + 11.47  9.46 + 6.96 0.468"
first surgery
Total surgery numbers ~ 2.53 + 1.66  1.18 + 0.54 0.004* 1.61 £1.10 1.40  1.03 0.431%
OTS score 52.47 + 15.06 80.95 + 14.27 <0.001* 69.57 + 15.46 77.57 + 19.78 0.070°
POTS score 57.07 + 23.68 63.75 + 19.10 <0.001° 52.32 4+ 23.43 59.79 + 23.62 0.185°

Values are presented as mean + standard deviation or number (%).
CI = confidence interval; VA = visual acuity; OTS = ocular trauma score; POTS = pediatric penetrating ocular trauma score.
*Fisher’s exact test; WLChi—square test; ‘r-test.
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Figure 1. ROC curve analysis for predicting poor vision
outcome. ROC curves of OTS (AUC = 0.912) and POTS
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ma score; AUC = area under the curve; POTS = pediatric
penetrating ocular trauma score.

(5 32 EL FAGEAYIEEGE 32 59 THF
2 BUIS B0 v go] W] WlEel AOR Melth o
of Aol ulsh S ok A=, vlHSEH] T S
& F Adsel 22 9% n oz Yz
TP 242 o) ATA0] BT B9 FL A
9ol L QAR HIe A 2714 o]

s T — L A =9 S
Aol eef ¥ Qlgdch Lejar Zhagal AW S 94
U -5, 7.0 mm m|REe] &4 7], 20200 o)4de] &
7INEE 7= S 20032 o] Y] £ FFTAIEH {9
g wAdo] QUdeh o] A= oA thE A5t vl
& 732 Holi=d, Kim and Yu" 9] A7olA 271 Alg,
TR &4, R &4, e 38 5ol ASAIYY 7
olat Telo] 9lrtal B 1131, Read and Canuoto®' = ul
WA 6.0 mm o]4te] dAto] WA 49 0.5 vige] %
e Aol e} welo] gicka st ApeA 2717
248, ofe] e 42 AW Ae, SR oIgo) o
A9 27] 0] AR s Aol 7] thie] Sepst X
A2} Pelo] Eoin AZME Sl dhpahadolt
uputlo} o] FARIA ke S iR eAko
2 Qs B3 Al S5 HolaL, ZiutaA R W, o4
AU 2 AR S B T 2T it e §
7FA =S 22 e F3l Aol E 7HsAol 2l

--—-Reference line

Sensitivity

T T T T T 1

0.0 0.2 0.4 06 08 1.0
1-Specificity

Figure 2. ROC curve analysis for predicting good vision
outcome. ROC curves of OTS (AUC = 0.771) and POTS
(AUC = 0.701) for predicting good vision outcome (final visu-
al acuity > 20/32) in the patients (OTS, POTS: p < 0.001).
OTS = ocular trauma score; POTS = pediatric penetrating oc-
ular trauma score; ROC = receiver operating characteristic;
AUC = area under the curve.
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